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mmmm^m^nr^ immmwyymtf. tRummm&ie&ztifcm 

t&fBfg«?L#7gjs s ti fen i mmm wy ym-tf. mmmmmt^m^ znt~m 
2mmm(D^y^m^ i J^mMmic/b^<. mnmimmmotmmmtf* mm 
m 2 mmm v> &mmm * »; % «*f » &c * $ v ^ - 1 & mm t -t & 
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IJfaB^iK?L*^^Snfe»lJfi»S©^>^s*8tt6 OGP a^SI, 
t&1BS&K?L#7g/SS 1 il&JMtt S i O F *x, tf3SfieS8?ft*ft£/£ 
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tftum&ftifij&f&ztifcmxtemmnvyrmitz oGPam i-ma^si 
&j&&t&frfcm2itimm<?> j ?yirm*3 ogp a j^ji-e&^^h 

mmmjitf&i&zti&Wiimnmits i ocMi« cfmh, hsq^ 

l5ia««8?L35»«^S4xfc^l*fil*MttS i OCM?f, CFMi, HSQI 

mm, msqm^ b c b^to t fc« p a e Mf^tM^ti, ifmaisa?!! 
& Bi&znfrmzmMm its i of & tits i o 2 vmmzn, mnmmjKDii 

£ 6 mmiL ft iff fHSH^ £. JC^^t 3 ft ^MTO £ £ ^ "* -5 
Mot, 

t«i3««5?L*«^s*ife« immmits i oc^m cfms, hsq^ 

^J*3tlfcS|2j|ifiMtiS iOFtfettS i 0 2 T?«j£3ft, fiifSB^ 1 *fi*JS 

[»#£14] KJS*ftK^/£SftfcBe3»i:, t&gEIBi»fc-£©T*SBlKfc 

£&Mt-£^M?Lft{CjifffaSEi^ 

3 ffiSE# 2001-30 87798 



* 



#2000-3 624 62 



mmmjLtfm&z n&m 1 mmmwy trm\* 6 g p a *trgaBBtg*g# 

v „ SHIM$tlfel2$filIttS i OCMR CF^ff, HSQ*m 
MSQMfi, BCB-*#»*fcttPAE^ft, S i Og £ S i O C 

****** CFMff, HSQMR MSQM^f, BCB^MsmtSfctiPAE 

mi&Btfmmzntmzmmm&s i ocm^, cfm^ hsqm^ 

MSQ»l BCBMW*feHPAE^R, S i O 2 t S i O C 

CF^m HSQMi, MSQM^ BCBMfitfettPAE 

!Bil»»^fiRS*lfc«2i|ifi|»»ttS i OC« CF^m HSQMff, 
MSQ,Mf!f, BCB^MfFtfettPAE^M^ fe^^ttS i S i OC 

CFMft, HSQ3Mm, MSQ*TO, -BCBMfttfettPAE 
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[3t#^i8] mm&m^Mf&zftfcmmt.. mmmt^oirmmmt. 

(c) mmmm7ii3J:^mmmmm(DmizmmBu^m^tij:mt.^m-t^ 

[wi9] mmmmz.Mfc-zfttz.mmt.. mmmmt^ormmmt: 
^mm-t^mm^izmmmmt-mzmmznt=.mumut^m^^^m^m 

( c ) mmmffiji&&?fwmmmm<D ftm^m , m%mzm&>&tix.mii u 

[SIM20] mmm\Hiz.mfc^nr=.mmt. mmmmt.^(Drmmmt 
^mm-tzmm^mzmmmmt-mc.mmznr=.mmmut^-tz^m^m 

( b ) mmm 1 «!»«©m^©««K:l5gBg!iK?L & ^ I, 2 *&jg«<z>ffi 
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(b) Mmmimmm<nffife<DM®izmmmm3LikMf&L. mmmzmmm^m 
(c> mmmm^^zfmmmmm(Dm^mmmm^m^tiJint.^miy. 
jgifc^u sfffB (b) lit-, Mmm2mnm&£x$mmx vvAmmmo^m 

£ -5 g^?L ft ic ftff a@B^ £ -ft KTgfft £ ;ft £ £: £ IT £ 

© * £ v x|g 2 & if(#^/& -r £ n , 

tufa (c) XS7?talHSM^«J:tfl&fBBSiK»©WWtcStta*ns^#«Ji 

zmm^-z mmii ft &c tut asa^ £ -mzmm, s *i £ &a$3is& h*m-?z> *m<*m 

(a) li±lC^ > 6 0 G P a 1 ffiil, £ <fc "V> ^sptf 6 0 
GP aJ^±©3g2MUB£]]fi7£^1-£XS£. 

(b) t«fami^M©m^©fM(cifffa^?L$:^L. .i&gB»2«ft»s©m 
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#2000—362462 

£ <dm® tc iff nmmm &MtsiSi:> 

( a ) m^t±iz^y $rsfs# 6 0 G P a 5fci»(Z>S£ 1 fffijfgJi, £ £ z> <J f > 6 0 

g p a a ±<nm 2 mmm & m^mm-t s xe t , 

tufBH i mmm & £ t*t& iaas 2 mmm «cv d ss-e^ s *i s d i: & 4#« t f 
& gift s 1* ic taiaiH^ i: -ft jce^ $ ti g$!TO tzm-rz ¥m&m 

(a) «*±ICS i OFt'M^ *VSj& litfiM> £ itfS i 0 2 -£«;&£*l£ 
H 2 ftfi&jg & JB&Jgfifc f * II 

(b) KriBSIUfi**©mS©.iS«tc|Sr|B«!iK?LS:^C, tufaf^ 2*il®3r 

(c) faia^Mftfc^tmtafB^ 

zmm-tz \h iz mmm t — ft ■ tc ^ $ *i £ gigpM t&^ts ¥#ft $1 

(a) if±cs i o Fvmj&znzm immm. &&z$s ± o 2 -vmtft&n& 
m 2 mmm si^tsiii:, 

(b) i5iB»ufi»s«om5£©is«ictefgaiei^?LS:^L. t&sam 2 ®m 
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( c ) mmmmn& «t zfm&wm&<D mwcmmmu zm&b&tum tzmL, 

(a) 3S«±JCS i OFT?*fR3*l--S»l|ft*M, £ <fc S i 0 2 T?«J&3 *l« 

as 2 mmm & mjkm^-t & -xm t . 

( c > mmmmn & «t # t&iBKas*© «spic#«to £*i#>&frxs t u 

SiC/ti^*S^h7«lMU BfffH (b) lit, trfHH^2^j»^ 
GP aJK±«>^2J|ift»JgS:J«^^'rsXSi:, 

(a) iI±IC t > 3 0 G P a 1 ftif , £ <fc t>*^ > 3 0 

G P a J^_fc<£>3g 2 «Jg £ $> XM i: , 
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(c) mmmm^^^mmmmm<D[Hmzmmm^m^tij:nt^mL. 
mmm i mmm «cvDgtfe itm^mvmm $ iffian 2 mmm »cvd 

(a) »«_hiCS i OCMi, CFMi, HSQM^, B 
(c) f^^ftfcitfiifjfB^ 

(a) lt±CSiOCM^ CF»l HSQ«. MSQM^, B 
S i 0 2 T'«^$tl^H2,|fe^S$:JlB?^^-t^X@t, 

(b) mmmimMm<DffiM(Dffi®iZMmmm&zmf&L. mm^2mmm(Dm 
fe&m® iz mmmmm zmtittzjint. 



&IIE# 2001-30 87798 
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(a) iS±CSiOCM^ CF» HSQMff, MSQMIf, B 
CBMHttttP A E ^TOT'i^^ 1 fi«ktfSiOF*fett 

S i 0 2 "e«I^S*l-B^2j|iftj*JgS:je^^"t«XSi:, 

it ©1!g«ic|&gaffi»* Sr^i" & Xg £ , 
( c ) Iff fB^M?L £ J: tJff&IBBBiW*© WSP iC^«g[5M £ Sfc&tfXjg £ L , 

SiC^f,^SXh<y«I?:MU 15 IB (b) X@T% ftffB^2 9fiM£ 

(a) mm±Kvy<ymtf6GPaL5fcm<z>mimmm. ^j:^>W6gp 
^ <d mm izmmmtm ^Mtsxgt, 

* mm i- « mmn ft k. m n mm t. &c mm £ *i s^to h * m •* z *mfam 

(a) 3£«_hlC-Y>^Sf5^6 GP amffiOmimBM. £ J: > J^tf 6 G P 
a JglLfc(Z>& 2 fflftjg felK^^-r SXg £ , 

(b) wmm immm&ffifevffimzMmwm&zmf&L. mmmzmmmnm 

(c) mmmm^^^mtmmm<Dftm^mmmu^m^tij:mt.^mh. 
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, CFMIf, HSQ**m, MSQRtfn. BCB&tfmZtcltP AERWm 
, feS^«Si0 2 ilSiOCMS> CFMfl, H S QlsW, MSQM 

b c b tfciiPAE t&mM T*m& znzmz mmm z mmt& 
m (Dmrnzmmmmm ^Mtsxii:, 

(c) mmmm^^^mmmmm^m^mmmm^m^tijimt^m-t^ 

, CFM^, HSQMIf, MSQM, BCBZfrmnt.fc.lZP A E 
. &&V^iS i 0 2 H S i OC^MJpif, CFMS, HS QMi, MSQM 
BCB itttPAE £ £ *l £ 2 £ 

(b) SfffBmiim^*©m^^IiiSctcSfffH^?L$:^b, «rffBH2^J»©m 
(a) »«±{C^-^^HSQ^M^-r^^tl^mi^M> SiOCM^ 
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. CFM^ HSQM^, MSQSWPK BCB**m*fcfcJ:P AEMI^f 
, &SWiS i 0 2 il S i OCim CFMIf, HSQMft MSQM 
B C B ftWft JfcttPAE h CD £ *l £ £MS&7£ 

( c ) mmmmTL & ± t>*«ufHiBig^© was (c#«to & x@ n l , 
ttfta (a) ii?, Kfia«iMi*jf©±j»jcffi*fe9K:jBijr©wv>s i o 2 #e> 

[0 0 0 1] 

(dual -damascene) \,^T&f%2 tlfe#MSB^Jt> £ J: <fc "5 

[0 0 0 2] 

. «!»j»;±tcr^/^-^A (ad -a-^^y:*^**^ (w) wmm&& 

, iBteflBfcn i?y ? L S I (large scale integrated circuit) iC^Tli, -£ 
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[0 0 0 3] 

z.<Dr=.&>, mmm\z.m&vtz.m±\zm (cu) z$.mfomt.-tz>mmm&mit 

M&>&A,f=:&.> ffit\>$$<D&ftt£&M$:CMP (chemical mechanical polishing 
(damascene) ?£#^f^ £ *IT „ tefrT'lb. _tjf®2 IS tlS 

m^^^mzM^r. *(6fc$35i:Dg(Z>fafB&ft. finxhftJSi^QTAT ( 

quick turn-and around time) ft £119!-^ £ £ h ^ -5 „ 
[0 0 0 4] 

±IBiiIj|««*^^StiSi|ifi*JR (KT, #tciB»JilSISi:ie-r) , 
fecfc0f±Sa«iK?L«<^3*l*Jftl»IR (JB*T, #£^7 (via) JBHKfcfc^) 
Jctt, fnfftx*;f>^ h yAJKfe<fc^S/U (Si0 2 ) tfTm 

EOS (tetra ethyl ortho silicate : Si(0C 2 H 5 )) f!7.£.jt s Jy (O g ) 
t5:fflV^c^7X7CVD (chemical vapor deposition) j£T?J$Bg$ *l£ T E 
OSgfrftlgfr&fcS,, fcfc, «ft»JK&TEOSiftfbJK^»^"t Xy* 

i n) #jgv>e>fts. 

[0 0 0 5] 

&4xfc. fit, BBiMtS Will &«J*i- IT, itgS^2~ 
[0 0 0 6] 
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[0 0 0 7] 

-fe^ -nytftZ -rj -;bK (Semiconductor World) j 1 9 9 8^1 lHf« P 
74-P76 ICtt, T'n.T^^v'S/^BH^fC^^^igSim^^f&^ffibfe^-a- 

[0 0 0 8] 

jgE©#H^8 - 3 1 6 2 0 9#^$gfCte, ^#^^^M±(C^ 
[0 0 0 9] 

^tK^©#^9 - 3 0 6 9 8 8#£^(Cte, TJf@Si«Se>lg 1 iffili 
M_h(C IliflSlliy t;x^^>^S^7lVN^2^K$:^b^^ ^2 

[0010] 

w t>mm mm] 

[0011] 

14 asa#2 0 0 1 - 3 0 8 7 7 9 8 



#2 000 — 362462 



^SS/U=r>BftffcJRt±, MM*ill3 0MPaiI, t>W»7 0GP 
[0 0 12] 

nuizzvfamumtfmgzt. mm^^mt^-ttdn^m^^xmm^ 

[0013] 
[0014] 
[0015] 

mmztifcmi mmmw y vm-tf. mmm^m^tit=.m 2 mmmw y >?m 
<fc xfttSQWHzvy ym<?>*%^m 2 ^m^m^^jimt, m 1 ^te© 
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o 

[0 0 16] 

£ — 4xfc«iK»M©ft«t*«0!S b Tfc, rtucilfle b fc^ l ttSUB® 
[0 0 17] 

u -e©»»jjgb©siWtt*Bsr* 0 

[0 0 18] 

f^e>tis 3 b©ew-e«s<, #jc«T?&v\©#i8^3*ifci§^&Rfc£, soi ( 

silicon on insulator) li^TFT (thin film transistor) l&HrigiirMffiK 

& £ h v \ o ft& © g 4fi _fc ( cf£ e> ti -5 =b © & ti t> © £ -T s .. 

[0 0 19] 
[0 0 2 0] 
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R-r & t g it. mzwm l «fc ztmrnwizw e> e> -e & vn £ # a e> ti 

[0 0 2 1] 
[0 0 2 2] 

;i/3 ££&n?x;i/4#^J&$*lTV^ 0 2 tC«fc o TH*ftfc$S*£ 

(p ^x;i/3 fei^n^x;^) ©^ffijetiV- h«S»Jg5 i 

[0 0 2 3] 

p tfx>3 JCtt4*- h£&6 feJ:t)P-9->r K^*-;i/^^--9-8(C*fLTSa^ 

% nf ^^jl/MI SFET (metal insulator semiconductor field effect tra 
nsistor) ©V-^., K > SrJ»JEfc^5. HEItC, n ^ x;i/4 fCJi>^- 

Mil OtftRtf^JlT^S. ^©pMfiMf 10tt, pf^^jl/MISFE 

[0 0 2 4] 

SIC (application specific integrated circuit) & hf(DWf$(<WM~€%> C 
MOS (complimentary metal oxide semiconductor) Z.ltl&tftlsftMWi 
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[0 0 2 5] 

nft^MISFETOV-^, FU>f>fiJ:tfpf ^r^^MI SF 

#«*il^e>fi!5LDD (lightly doped drain) £ bt % J: Vn 0 
[0 0 2 6] 

££>JC, nft^l/MI S FETfiiffpft^^MI S F E T _LttS 1 SKI 

i mmmmm 1 1 ©&i?sp#jc i*gai£?L 1 2 *it & »;» mum 1 2 i*nc 

H\ f^ilW>^f»6fi;5y7^1 3 ftTV^. Z.(Dzt=y 

[0 0 2 7] 

^ 1 BB«8Jf ©BBi» 1 4<B_t/glcte, H2jBrM^Ml 5 jWgj*3*i-0*<&. H 
2IiaifiiR15tt, fchX.«i/'Jn>lfbIt'M$tl, I2friilll5 

iN) , (Ta) , mtty&K (T a N) mx*&& 0 

[0 0 2 8] 

-J^V l 7©_tJSic«:, ;* h^^ittSIKi 8, 9 

fc^iii/'j3>iftitfe5. ^ My/^MMSRl 8£J:tfl|ifi»Kl 9 fete, _t 
1 7{C^i-^15^2 OtfEMRSftTV**. I3il»fl|2 OftJCtt, 
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[0 0 2 9] 

m 2 mnm<DW& 2 1 ©±M(c *w ^mmm 2 2 , mmmmm 23, n 

„ 3f ^>y 2 2 £ i ^I^lfill 2 3 tCli, H 2 @Bifc§UItf>@HI£ 2 1 {CSi^ 

2>mUJL2 6^^$tlT^U. X h*yr?MMl2 4 J: tfftfriljgl 2 5(Cl£, % 

[0 0 3 0] 

s/ u n <=> v -^mrnrn 2 2 ©jgupte* h v smm zm? 

[0 0 3 1] 

V^>^&^5#f4T«J*£*U fe4l^tf-V>^^j|&5 0 GP ammo? 

7i (f) j^asiwstifcs/u n>mit (siof) Rtni^^ts. ah 

*8&l|g2 3tf>ffi|J?&> fc 5 0 0 nmjgS^-rSiil^TfgS. 

[0 0 3 2] 

U =1 >gftKrt* & £ * h y 2 4 ©IfiiX h >y rtMfo&&*Z>VL J <r& 

[0 0 3 3] 
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mmm2 5 r^t^t^y^m^mi ogp anme>z/v ^yMitmn-tz 

It^tS. * h y ^«M*IK 2 4 £3fiJ*JK 2 5 iz itm 3 BBMUi#tI«>&* ti 5 
SHAH* 2 7^«3ft5fe», *<0^tfJRJ?«»3iBiW»'K: J &S«:«ffJBIJ?'t?» 

»e>*i, mrnmz summit. fet^tf»2 o o nmi«i:t5ii:^T?t5. 

[0 0 3 4] 

SMB?L2 6£J:tf@SMt2 7 ©pWctefg 3 MM©M2M 2 8^^$tlTfe 

^<z)@2M2 8 nmzwrnmnwrnz 1 fc&&8rr<6fg8tfL2 6©pwtcii& 

[0 0 3 5] 

m% lg 2 »Ui©@Bi&§ 2 l £3£3BB*gJV©BBj|S2 8 H 

mil 2 6 £ »; Ht^jg hs&sik 2 3 -y > trm-xtm 5 0 g p a mm<o s i o f 

K^&J&U, "#3Ki»S©BBil»2 8#«fc&**ifcIBiW»2 7 felRtj atrtMlB 
2 5 1i, V>^*^*&7 OGP aSS© 2/11 n^gft-fbJK^ I6il2 5© 
t>^tJtttt|«l2 OGP ajgS/hSV^^y^B&^-rsSfHi^^MISfJlfi 
^^2 3l«^$tlS 0 CItWCfc'y, fci!7fe.«^M^e> 5 0 0 "C^CDlMStC £ 

an # 2 7 © w w © «/\ir jr s n s © & «nw -r s *^ 7? s s . 

[0 0 3 6] 

irneii2 3»nsiOFitt, jfcsg«*s#ii&3.6g&fc, 

[0 0 3 7] 
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0 ^ne>©J(fi*JR3 0~3 3tCoVxTtt, #*iSfiBXhy^JS*K2 2, JSTO 

JII8r«S*K3 ltt, A«R]?» 5 0 0 n mISO S i O FK, 
3 3(t fcfc*.tfBIJ?ito2 0 0 nm»i/U 3 >Mftffc&T?*fS3 ftS. 
^■^7^16113 0feJ:tFIMli3 1 tCgM8?L3 4, ^ h>^«l3 2 £ 

«©BBi»3 6#^j5R3*iTV*5. H4@Hf«jf 3 6 ft, H3IH^JS©BHM2 

[0 0 3 8] 

[0 0 3 9] 

Sl4IIMUg(Z>BBi»3 6<D±M JCli, ^t^»!3 7, AHftfilSiK 3 8 , @B 

. rtl?)©iil3 7~4 ot:o^^T[t «-*t&aa* h v^mmmz 2, jgra*& 

tflSMfi&IR3 8a, fc il itflf|«J 5 0 0 n mil® S i O FE *&&1R 
3 3 li/ £ £ ;U£BIJW$ 2 0 0 nmg^©i/Urr>^b^lrte$tl-5 0 * fe, 
*-wyitfi»JK3 7;fc<fctf«rai|ifi»jR3 8tCg?iK7L4 1 , XMy«3 9 £ 
«fctfiMM*K4 OlCBBffittM 2tfMmznT^Z> a _tfBgM£*L4 1 ©ft&tt, £ 

©ffii&M 3#7g/£3*lT^5o ^5HH*JS©Bffi»4 3 H 3 gftMUgOlgffil 2 8 

i: mm ic, £ tfA 'J T ;* # £ <fc ±#«Jg t-$)^ m&Lfr e> & 3 - 

[0 0 4 0] 

fehiltf^ffi^e> 5 0 0 0 C^(D#^tCfeV>Tai©#:a«5SLTt), i*WC 



2 1 



2001-30 87798 



mi 000 — 362462 



[0 0 4 1 ] 

^4 6#*I#)&i;*i;}3>J, 30^7^4 6 $:^IT«4 4 ±©H 6 StfJUftf) 
SH«g4 7^^5@B^Ji©@H^4 3 (c^M^4^Tv^^ 0 ££lc, /\°-/ i/^~>>3 y 
14 8T^^»=K1 ®^®^S*3tlTVA^ Q 
[0 0 4 2] 

[3§t 1 ] 



i 







mutts 


(•V>ym : Y2) 


SiO2(70GPa) 


Si02 (70GPa) 


b*7ilffll 

: Yl) 


SiO2(70GPa) 


SiOF (50GPa) 




SiN 


SiN 


SiC 






0.25 jam 


0.25 fi m 




R/Yl 


3.6 


5.0 


Y2-Y1 


0 


20 




4.7 


4.5 


4.2 


4.0 



[0 0 4 3] 
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^i fej:tjfBi3~Bi7jctt, mmmmmz^ y ymttm 7 o 

GPall0^'Jn>iftE fcf7tfraj&&-*>^SS#i|&5 OGPagl^S i 
OFliibfefa7;V^7i/« (tafHUfl tC^Ufe^^«-ett, H 3 SB 
*SUf~fB5BBMUi) fc#ffa*L*tv*S 0 
[0 0 4 4] 

£©3?flffJISH$S:a; fc«)SlC&fc»;,- g?J^?L©?LS^O . 2 5 /imCDv 5 

t ;v # t >> > eeiK {c t, m m x*g z> z. t urn o $. t? * ft v * „ 

[0 0 4 5] 

mUZ&V&mm: R/Ylti, ^ISa<DMR£fc:*7MKIK©^>^PY 1 
?LS:iWf»#W«jEE*JC^|SUTfe»;, Y 1 / R£VJn£ vn^, t^^R/Yl^ 
(D^ytrmY 2 tbrTSraJKO-V^^Y 1 £©^T?&.g>o Y2-Y1H ffijfift 
, fflJSlffl^ftSHlASit^tS. "5, &«K : R/Y 1 fcitfY 2 - Y 

ftfc\ i:b»ji:LT, mmmmmzisvnymitm. ^rmmmitisvnywut 
m t? l ^ a. r jv # v s/ > m m. * m 1 tc p w £ . 

[0 0 4 6] 

Sl{C^f«te)C, tfTSr«$: S i O FmVM&ftZZ. HIZ J: »J, fg« : R 
/ Y 1 IttiMWto 3 . 6 £ 5 . 0 ^ifr&tlU : Y 2 - Y 1 fcitmWO 0 frP, 
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[0 0 4 7] 

#UC, 03~0 7JC^Lfe^##S«©SiaPWTiB0S:MV^T, fa7^^7*/ 

> @sis<Di^5t (c o v a t mm -r & . 

[0 0 4 8] 

>^ftJR, Ifllfeil&i^t ^'^^^ 5 0 G P a II® S i O FE @g 
[0 0 4 9] 

■oTTgJfcStU J*3&«3Sttil&7j|Ifir??&S. -e©MJp:ii, ^i:iil%5 0 nml 
[0 0 5 0] 

SWi|ifi»JKS:«^'t--6S i OFKtt, fc£*l£C VD&JC J:oT7£f&£*U it 

Atfil&5 0 0 nmiSiltSifc^tS. 
[0 0 5 1 ] 

oTTgfftstu itmnmtmmm.^^^. dammit. f^iiii*i2 5nmi 

[0 0 5 2] 

M^MtSi/'Jn^im fcfc;U;fCVDSSlc.J:oT7gfftS*i, it 
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[0 0 5 3] 

#cfc ^^yfmmm (yvnymtm) &&&mmmmm (siofd iz 
wmjiit. xhv^mmm (yv^ymtm) &&z$mmm (yvnym^m) 
\tmmm*m&-tz> a ?^T)i*'^yymz&zmm&&£ztmmm<Dm&jjm 

- [0 0 5 4] 

£-f, 04 (c^-r £e>tc sr^^iK (siofd \zmm^mm,t^ a 

f&Ztl&mmiKDJimZ. fei:il^0.2 5/tmilt$5„ 3<Z)g^?L©^ 
3V\°#->tCA#--;/^3*i£:7# hi/*;* bMPR 1 fc^M (S/D 
nyMikWk) ._fcKi7gj£U z\(D7* V \>V7. hSlPR l &Y^^i:bT, fcfc*. 
tf K^>fa:y^>^tcj: »j*fij*ll£ (yVnymitWk) , X h y /N 0 JiMBI ( ^ U 

^ymtm) &£T$mmmmm (siOFD zmik^v^yy-tz. z.<om* 
*cvv7mmm (yv^ym^tm) iz^y^-y^^b^AmtLxmm^^. z. 

j^v^yym<Dmw&±<D7uvx&ffizmm-tz>z.titfvgz> 0 

[0 0 5 5] 

mz, 7^M^^MPRi&^bfet < K5 izm-t^oiz. mm^KDm- 
mtmmiz, ms** -yiz^z -~y y-znfr? * b yy* mpr2 itmmm 

[0 0 5 6] 



2 5 
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, '1 



#2000—362462 



[0 0 5 7] 

[ o o '5 8 ] 

<D^-?nomm*m^T*) &\^ a * y *MML<Dmmte&ffi. s £w±T*m q o o n 

SStCfc&IBlK; (^^IML) ©^{cg|AT, #&&ci: 'JilWb 

T%J:v>. _hlB2/- KJfte^-ett&v^ Xsiy #&jc J: 

[0 0 5 9] 
[0 0 6 0] 

®8(C, #2&660>JgJI8 1 lZ&ti£?a.TJl#^i/ymm<nmi<D^J&m%:m-t 
= ^ h'yA«S»IRtt, BH^JS^m ($/ U n >Bftffc«) * fcttfcfrtf HBI (SiO 



&fl# 2001-3087798 



#2000—362462 



jf<2ftt=.o l^l, y v nymtm&ftmmmzm 7 mm tmftmzm^ zt.fr 

>BMtffll< tfrJiraJBISrS i OFI^U J*&«^#ift4@£CDS i CBS*:* h 
[0 0 6 1] 

[0 0 6 2] 

o~ig2 oiz^^t=.^mi^mm<Dmmmm^m^xj:mm^mm-r^>o 

[0 0 6 3] 

£1% Eli 0fc^-rJ:e>{c, £ p ~M<B*BII 2/ U 3 > 

isVnymitm&£tfyVnymtm*Mfc]&f&L. z.<D*/V ny 
--yyznfey* h uvx hmzm^x^v^yW. z.(Dx.y*y Jfntit=. 

[0 0 6 4] 



2001-30 87798 



#2000-362462 

mzmttmyj* (p) i:^^>ttAts 0 #<?xmi^ 

[0 0 6 5] 

. #- bmm6<Dm.tfLU^i&n^^r^^iznmtf=.itpm<D^mm^M isfe 

hSffiKttnSWMM&>£:, p^*;i/M ISFE t©4*- hS^glcttpM 
K-^bt% «fcv*. £©*i-£-f :*-:/&AS£&Mv*Sii:#T?#S 0 
, h«^6©±g|5tCWS i x , MoSi x> TiSi x , TaS i x &2f©ffii& 

jt^MS/U-y-^ KIRSrSlJf LT*J:<, ^ffc^*>, ^fb#>?*X^> (WN) 

«fc hmffi6©s/- hgftii&®iu m i s f ET<Dmft&m*$i±vg 

[0 0 6 6] 

T, p^iJl/SICnS^itl (££;U£l)>, tJfl (As) ) 5:-ft>tAb, 
P tfx;i/3_t(Z>4*- hmfl|6©l^{WlCnM^#0«9 S:^"tSo n^lft 



2 8 
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ji4izpM^mm (frhTtlt? vittfuy (bf 2 ) ) ^>SAl, mjx. 
[0 0 6 7] 
[0 0 6 8] 

SAB 1 1 tt, S/ U n S O G (spin on glass) flg, B P S G (boron p 

hosphor silicate glass) #g, PSG (phosphor silicate glass) Wk^CD^HM 

[0 0 6 9] 

mz. h u v ^7 7 i srwi 1 1 icmmni 2 &m 

[0 0 7 0] 

VDg«l, S&lCgMB?Ll 2 >***^>BI£, tcH^ltCV 

^*>JK©^l5tc, (Ti) I§«lU.m&l!otSl 

0) SrS/lJiM'RtL-CfcJ:^. ^tf> J: o & 5/ U it-f KM fe^-T S i £ iz «fc y 
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[0 0 7 1 ] 
[0 0 7 2] 

[0 0 7 3] 

#CtC, g£M?Ll 6i^ricy^^l 7 fci:^.«JKT©J:^K:LT^-rs 0 * 

UTfcffiU *y*SSlCJ:«5fliffll© 

£*l£CM P&tc<fc y |&£LT:/^1 7 &^t«. 
[0074] 

El 3lC^1-J:e>{C, fg2Jg|M#ffill 5&lzXf75yi 7±{CX My 
t5. fcfc, Xh-y«ll 8£|fiJgij|Kl 9 (Ctt^{C^^t--5^2M@B^^ 



tfiIiE4# 20 01-3087798 



#2 000 — 362462 



[0 0 7 5] 

r**jim*j&f&is. z*izmmm2 o*Mi<b&&M'mz&m-t2> 0 Ayr** 

7* *;i/jg& % fcfc;tfcSCMPSSlc<fc »J Bfc£LTBEJ«2 1 Sr^-rs. 
[0 0 7 6] 

J:e)iC, l&ill 9i3J:t>^2iB^«©@B^2 UlC^t7»l2 2, JSK 
[0 0 7 7] 

[0 0 7 8] 

IM12 3 tt, f^LfcJ:e>»Ci|ift»]BI2 5 %Mf&'?Z>ttm<Z> J r>ym& U 
^20GP aSS/hSV^-V^^spSr^-r-SM^S^cStlS. tf ra«MS&2 3 

it, r=.£x\t j ?y>fwifa5 o g p aii©s i o fjrj&* -^©BijykL 

5 0 0 nmiHttSIt^tS. S i O F&W:, ttiliCVD 



3 1 
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[0 0 7 9] 

* h v^mmmz 4 &&&&&& 2 siz\z. mzmw-t&£oizmmm2 7^ 
&z>&2<Dy5m-vizmMWk2 5 fc«ktF«israfi»jR2 3) KMisT^y^yrmm 

s-e&s, * h v^mmm2 a <Dmm%. t=.nx\zm2 5 nmgi^ts^i:^ 

[0 0 8 0] 

*&J5Jig2 5 tt, ^3(8^7 0 G P ailfflJ/U 3 £ & 

^vmmiz. frt?uzffi2 0 0 nmgihts^ii^t^^. _ttas/un> 

[0 0 8 1 ] 

?L2 6£, X h >yA^m2 4 13 J: JfifislK 2 5 IC@HH^2 7 ZmtfftZo 7*3. 
T;b#^>>&fcj:£3gM?L2 6 £ J: IBij?i?g 2 7 ft, fc£;UiJg*T©«J: e> ICTE? 

[0 0 8 2] 

£-r, ib^2 i_t(c^$tife^p^ ^^112 2&£z$mmmmm2 3 ic, 

SI2 1 CIIt5^^gI?L-2 6 l:WSo i®SM&7L2 6©7gJ*M:, ?LA 
*->lC7t*- — >y3jft,fc:7* h US?* hjR£i!ifiil51&2 5_hfC7£j&U Z\<D7 
# h US?* hl&T^^tlt; fc£2.tfK9>f Xy^^S&fC «fc *J«II2 5 
, Xhy^Jfi*JK2 4, JgfflSfiiBlBt 2 3 y^gM* 2 2 &HE&:n<y^ 
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[0 0 8 3] 
[0 0 8 4] 

g^M?L2 6 fc«fctfge*R»2 7©^(StC^3gSaS©@H^2 8 fc^fS 
[0 0 8 5] 

01 6(C^tJ:e)(C, g?^?L2 6 J3 <fc ffiMHS 2 7 
SS1©M{CA''J7^^M2 9 XV7*2JlM2 9i*. 

©V^tlO^iS&JB^T*) «fcV>. ;* y =5p»2 8 a ©JBIJ£te3£«¥ffi± , T?il& 6.0 0 
nmlSifS. ^4xlCj:yggiK?L2'6feJ:tJfffiil»»2 7 S:H«flca«)5itf. 
*IIJ6©^J»l-ett, * y^SslCfcS'ffllK U*;*Jl2 8a) ©^Sa^b 

^„ #&IC J: 'JH$:f^t5^IC«, ^M?L2 6 £ «fctfIBJ(K»2 7 iC 

*i#il«>&* 4x £ J: 5 Ml&Ibtil: U7n-St5ii:««TftS. 
[0 0 8 6] 

#ClC, Ell 7 {Citi^C, CM Ptfe&JB y =£jg 2 8 a FJf 

IK* 2 7 (* y*J12 8 afc«fctf2/- KJff) £J:£>VP;y*# 



3 3 
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[0 0 8 7] 

7£ic, Ell 8 ic^TJ^k:, ill2 5fej;t;M2 8±lc, * -v v :7MSif*]IR 

30, ir»i3i, ie^M©^h>y/^ii3 2, m$&j&f&%<Dmmm 

3 3 i&JB&TgJGfc-rS. £*l*>©Jfi»&3 0 — 3 3 {CoVATJi, tufa* h y A 

2 2 , jg 2 3 . mmm&m&x h v *m»m 2 4 . se^^m© 
mmwk2 5 M^im^3 1 tctxismmm^ 0 0 nm^© 

siOFi, mum 3 3 & ^ ^sus^ 2 0 0 nmmmoi/v nywMtmv 

xbvjmmm3 z^^nmmm3 3^^313 5 ^mmm3mmm(Dm^tm 

mv>mU3 6 Sr^f^o 
[0 0 8 8] 

r^tc hi 9 ic^f <fce>tc ifeii3 3^j:^s^3 6±(c, -v y ^m^bi 
37. ir»i3 8, mmi&&m<7>7sVv rtmmwk3 mm&mmommm 

4 0 ^m^m-t^o ^^^©16113 7—4 0 tcovNTtt, #*frma*hyA° 

2 2 , mmmmm 2 3 , km^s©* h *j ^mmm 2 4 . m&f&f&mcn 
mmm 2 5 1 mmx$> »; , s»i3 8n ti:^ifijs»5oonmgio 

5 i'OFl, «M»H£3"3tt, fct^lWll2 0 0 nmglffl^'j3>|!!ftl-e 
«/&£*i£„ dP^y^Jlfi»JK3 7£J:tfJgraaft»Bl3 8JCfgi&?L4 1 
Xhy/*«fi»lK3 9feitFW4 0Ci«ll4 2 $rsafHll3@BII«©«-^i:[SI 

fi^tc^fiR-rs. ±fB^?L4 i ommz. r=.t^.iio . 5 /tmist'$)5 0 
ee«(4 3 zmm~rz> 0 

[0 0 8 9] 

02 0fC^t-£e>lC, MJ»J8|4 033J:tJ t ffiili4 3 _tlC, |6il4 4 &f 
f&L£iL M4 3 IClf5ii?L4 5 114 4 iCMtS. ii?L4 5® 



3 4 
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PSctCfc *; BS**l/T^9^4 6 Sr^-TS. 
[0 0 9 0] 

i tf>£® %a e> r h jc j; y , Brnam i fc^ i, fc¥3»fl^s#«&*5jS"* s . 

[0 0 9 1 ] 
[0 0 9 2] 

^#6 0 GP aa_h<Z)CVD^T^^$tl>5ie^M. tc £. is V ^ >IHfclBI 
T«J*U ^M?L&^UH^fc^TMraM$:^>y^^6 0 GP a*i©CVDj£ 

5 o o°cmS(Z)#M^cfev^T^?Lp^"em<7)^W5BbT : fo, rtiJcii^L/fc 

[0 0 9 3] 

^rJSWJKSrfllk-r'S S i O Flit J*3S§m^#«&3 . 6;g££, 2/ U 

n > wtitmo) itmnm n &m vx/i^^^n-^^. ^rmmm tc */vny mtm 

[0 0 9 4] 
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v * y ?m<Dmm&±.v> -? n u * nm & mm -r « ^ t ^ £ . 

[0 0 9 5] 
(Hi6<Z>J£Jffi 2 ) 
[0 0 9 6] 

[*2] 







(-f >^ : Y2) 


SiOF(50GPa) 


(-f >^ : Yl) 


SiLK (lOGPa) 




SiN 


SiC 




m&&&>i\M. : r 


0.18 fim 




R/Yl 


18.0 


Y2-Y1 


40 




3.9 


3.7 


3.5 



[0 0 9 7] 

<fctf#Fflff*B«^3:t&3Bm filiate * t&5„ BT2UC, *mM<W&Wi2 

zmmLt^^Tjif^isymmnm^mffimcD-MZiK-t* *mm<z>mm2T* 

tt, IS 2 "Eft i: b t ±TffiHI ^ <?t^?L©?LS*\ *5 0 . 2 a mJgTF©^ 

3.T)v#-?i/y mm izmmztiz>&* <Dmmun ib^m r^M t*-v 

y#*fitfiZ 0 G P a#_h(0iie#MttT&-3T, C V D«gT?^S *l<5«MltfmT? 
fl&SStl, tfTJSr4Jl«-Y>^^3 0 GP a^lCDlfiiWt^oT, CVD 

[0 0 9 8] 

^? 2 ££££111 2 1 {Cli, IBI»MiaJBES:^>^^*&5 0 GP alH, JfcSS*** 
*«j&3.6iSOSiOFK. bfT»ISfJK&-V>^*«j|l& 1 0 G P agE it 88 
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tTO2.7~2.8ig©PAE (poly aryleneether) fc£Z.llS 

Mm&£tf*w7ffimmizit. s i o FM&^tfs i lkmic^lt;* t-yA° 
mm £ m -t z> v u n y m t m # m v * n s . 

[0 0 9 9] 
[0 10 0] 

BEISUffrajRtcfcj:, s i o FJKtc^TS/U n^SfrffsBS&JBv^^iitfTf 

§5. 3*>fC, t?7jfKBItC& > S i LKJ^lCf^^T, ifflPAEJfiftft (fei: 
i^FLAREl) , BCB (benzocyclobutene) ^M^> HSQ (hydrogens 
ilsesquioxane) , MSQ (methyl si lsesquioxane) &ffl%[^(D'M : ($&'Vj&$ l £ 
ft&i&nmmm. fc4KiSiOCM», CFM^f©CVD^t*^ti 

[0101] 

«2{CaV*-«fc^lC SilM$:SiOFlT'ML ^Tirai^SiLK 
It'i^tSItia mn : R/Y l ttl 8 .0, fgfi! : Y2-Y1I±40 

tot, 8Bft?L©?L&#0 . 1 8 tim<D?=LT)i#'?yyM&lzi$^T 

»U3.6SS©S i OF&fcliJfcSHiRtCjav^ itSimW^ 2 . 7 ~ 2 . 8 

^LfeHimf^©4 . 5^P> 3 . 9^\i£M-r-g>r h^T'^-5 0 
[0 10 2] 

®2 2 ic, *mm<z>j&M2 iz&vz>T3.T)\/#'?isymB<Dm 1 ©se^w&a* 
f 0 ^h^«Kt s^jsra^ (siOFi) tfciitfrim (silk 
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* & <e«-* « £ £ & #*-r *wi, A$stg & ^ -t & m,mmmm v&z>z.ttf 

M£L\<\ 02 2jctt, Jtfl*^j|©4 3gK©S i CJglS:* h >y«iCM^ 

U , * h y /1*fi»gK SS/'J3 0 £ >J ^MH^M & 3 . 9 
& 3 . 7Ai:fi«t53i:^tS. 

[0103] 

£iblC, EI2 3{C, ^:||]gfe(D^2fCfe^§7 : nT;b^v'^>iB^(D||2©^ 

s^jK**e>3&«^ h y^mBmzm^fem&i: v*)wmmx& 3 . 9 3 . 5^ 

[0104] 

S(S#3 0 G P aJK_fc©CV D«Sl?^fiJSS*lSJ(fti»M», S i O FRlM* 

[0 10 5] 

Ki»«iaiKS:*^"rss iOFK©Jtsim^tt»&3.6Ss, tfyjus 

[0 10 6] 
[0 10 7] 
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[IS 3] 







Wsym : Y2) 


SiLK (lOGPa) 


(-f : Yl) 


Nanoglass (2GPa) 




SiC 






0.12 # m 




R/Yl 


60.0 


Y2-Y1 


8 




3.4 


3.2 



[0 10 8] 

tt, jS31ftfti: LTi:TMUS£o& <^Mft©ft##, mo . 1 3 /imi^r<D 

r;i/ > busk: am $ *is # * ©ifiiffl^i l x & y , bemus raiem 

[0109] 

^3 is&zfmz 4 ict±, Mirii^^^w^i oGPam jts§m§p 

*^2.7~2.8gg©PAE^m fctitfSiLKE K'TSIigjBI > 
oslassjgfc Ufcf^r/U^S/^BBilK&^LTV**. S i L K jH;J3 <k tKNanogl 
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iZlt. S i LKJRfeJrtfNanoglassJKJCMLT^ h *;^«IBI:ttSJ/y 3>H 
[0 110] 

;i/#V*/>BBai8S:JB^&#, 0.1 2 / i m^(D?L#©^M?l£^t-£7 r ^7;b 
[0 111] 

LAREI) , BCBMff, HSQ, M S Q*tm*?©&*ffi£T*7g/£S tl-Bffi 
[0 112] 

^13 jC^fi^C, ffliWJgiai|g&S i LKirr*/SU tfrJBOIK&Nanoglas 
sUgTffll^^S^iltCJ: »J, : R/Y 1 1*6 0 . 0, ^ : Y2-Ylii8t 

lot, JgiK?LO?LS^0-. 1 2 v.m<D7 z ^T)l#'ri/>MmiZl5^T, 

2 .7~2.8iIOS i LKjg&ffllfcSraBltCfflV*, M 2 . 2 SIfflN 

[0113] 

m^-o xhvsmmmiz. mmmmrn (silkd tr^t^rmmm (Nanogi 
assj^) , &&^izznbmmizMLTx.y?yymn&zm?zttnx*mf&z 
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[0114] 



4 





«* 


-\T>^(GPa) 




mmm 


Si02 


70 


4.3 


SiOF 


50 


3.6 


(SiLK, FLARE) 

BCB£#*4 

HSG2&#$4 


-10 


2.7-2.8 


(Nanoglass) 


2 


2.2 




SiN 




7 


SiC 




5 



[0115] 
[0116] 

LKltML, ^?L$:mUH^tfTjSKJl$:^>^^6 GP a^?i®^ 

KX £ ti 3 © £ 9dm -t & ^ t # t? ^ « = 

[0 117] 

1BJ!»«ISIJR&«^SS i LKJgCDJt9l«sp«*&2.7~2.8jg|t, tf 
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[0118] 

02 6&, ^mm^mm^x^^^mi^mm^m^^Mi^mm^mmmmm^ 
f&emisiMtt.. mzmmoMMi ammv&^ a 

[0119] 

n^-V*;i/M I S F E T<7)n§?^^fi£fl^c9 33 P * JVM I SFET0 

^50 ©±Mtcii, 7s v v /mmm 51, $e> izmmm^,m<Dmmm 5 2 

£*IT^£ 0 X h >y A^BI 5 1 »fi^5 2^\(D^DX(7)|^{Cni^^>^^ 
5 1 £J:t«&iijg|5 2(Cli, J:fH^^^5 0 {Cit^T £@BM£ 5 3 #0J&£*lT^ 
[0 12 0] 

% l SH^JS^gH^ 5 4 ©±Ii: tt, * >y ^mmm 5 5 % JgRTtttJM 5 6, 'S 
(DTsV v rtt&W&k 5 7, BB«t^ffl©J|ift»IK5 8*<>B^fiKS4xTv^ 
„ ine>0«fi*JBl5 5 — 5 8 tcoVNTte, #*fafBmfr<D7£fKl hyAJftfie 
^22, IfMl2 3, BE»2J&M<Z)X h 7;«I2 4, 3Biftftg/£/g<Z>MMg 
I25t |«T*& *J , mmmmm 5 6 fcJu & £ * tf&JPjft 5 0 0 n mSS© S i 
OFE |&ii5 8», fci:iLtfJRJ?*&2 0 0 nmSI©J/'J 

A^1^5 7feJ:tJf«5i»JK5 8lCB2«t6 0 #7£jS3*n^& 0 _hta^$c?L 5 9 
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